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BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to a method for automatically 
searching a wireless LAN AP (access point). More specifically, the present 
invention relates to a method for automatically searching a wireless LAN 
AP based on wireless LAN AP location information provided within a 
service area of a base station and terminal location information through a 
GPS (global positioning system), and a terminal for performing the method. 

(b) Description of the Related Art 

Mobile communication service providers provide data services 
through mobile communication modules (IS-95 or 3G), but data service 
fees through the mobile communication modules are too expensive and 
the services provide very slow data rates, and hence, they are not 
activated. 

To remedy this, a wireless LAN module is mounted together with 
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the mobile communication module so that any users may receive high- 
speed data services inexpensively through the wireless LAN module other 
than the mobile communication module when the wireless LAN AP is 
available. 

s It is required for the wireless LAN module to detect a beacon 

signal output by the wireless LAN AP in operation in order to determine 
whether the wireless LAN AP is currently operated in a terminal that has a 
wireless LAN module installed therein. When the beacon signal is 
detected, the wireless LAN module allows the user to receive the data 
10 service through the corresponding wireless LAN AP. 

Since the wireless LAN AP has a limitation of providing the service 
in specific areas, the combination of the wireless LAN module and the 
mobile communication module represents the combination of their merits. 

When the terminal which has the wireless LAN module and the 
mobile communication module (referred to as a dual terminal hereinafter) 
installed therein attempts to receive the data service through a wireless 
LAN AP, the dual terminal is to detect the beacon signal output by the 
wireless LAN AP. 

FIG. 1 shows a process for consecutively detecting a beacon 
20 signal of the wireless LAN AP while the dual terminal moves. 

As shown, the dual terminal 11 can receive the data service 
through a wireless LAN when it arrives at the service area 14 of the 
wireless LAN AP 13, that is, the area where the beacon signal is allowable, 
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through a plurality of paths. 

Since the wireless LAN AP is not installed in all areas, but is 
provided in some public places where many people are gathered who may 
use the data service, the dual terminal must repeatedly detect the beacon 
signal output by the wireless LAN AP through the wireless LAN module. 
Therefore, when the dual terminal is located within the area where no 
wireless LAN AP is provided, the dual terminal operates the wireless LAN 
module and exhausts its power so as to detect a wireless LAN AP in 
operation. 

Further, the user can randomly operate the wireless LAN module 
in places where the wireless LAN AP appears to be available without 
operating the wireless LAN module at their discretion in order to solve the 
problem of power consumption, which causes inconvenience for the user 
in how to determine the operation time of the wireless LAN module and 
the operation terminating time thereof. 



SUMMARY OF THE INVENTION 

It is an advantage of the present invention to provide a method for 
automatically searching a wireless LAN AP and a terminal for performing 
the method for a dual terminal which has a GPS receiving module, to 
attempt access to a wireless LAN service when a wireless LAN AP in 
service is provided within the location of the dual terminal checked by the 
GPS receiving module. 
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In one aspect of the present invention, in a method for searching 
a wireless LAN AP (access point) in a terminal having a wireless LAN 
module, a mobile communication module, and a GPS receiving module 
installed therein, a method for automatically searching a wireless LAN AP 
comprises: (a) acquiring location information of the wireless LAN AP 
provided in a service area of a base station from the base station 
connected through the mobile communication module; (b) consecutively 
tracking a current location of the terminal through the GPS receiving 
module; (c) determining a driving start time of the wireless LAN module 
through the location information of the wireless LAN AP acquired in (a) 
and the current location information of the terminal tracked in (b); and (d) 
driving the wireless LAN module to detect a beacon signal periodically 
output by the wireless LAN AP. 

The step (a) comprises: transmitting a location register/update 
message to the base station through the mobile communication module 
when the terminal reaches the service area of the base station; receiving 
a response/success/failure message on the location register/update 
process from the base station; and acquiring location information of the 
wireless LAN AP provided in the base station from the 
response/success/failure message received from the base station. 

The step (b) is performed when the location information provided 
in the base station is acquired in (a). 

The terminal stores the location information of the wireless LAN 
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AP acquired in (a) in a specific AP location information depository. 

The location information of the wireless LAN AP comprises 
geographical location information of the wireless LAN AP, and radius of 
service information on the wireless LAN AP. 

The driving start time of the wireless LAN module is determined 
by comparing the geographical location information of the wireless LAN 
AP, the radius of service information on the wireless LAN AP, and location 
information of the terminal tracked through the GPS receiving module. 

In another aspect of the present invention, in a terminal for 
automatically searching a wireless LAN AP, a terminal comprises: a 
mobile communication module for performing wireless communication 
with a base station, performing a location register/update operation with 
the base station when the terminal reaches a service area of the base 
station, and acquiring location information of the wireless LAN AP 
provided in the service area of the base station; an AP location 
information storage unit for storing location information of the wireless 
LAN AP acquired by the mobile communication module; a GPS receiving 
module for tracking location information of the terminal through a GPS 
satellite; and a wireless LAN module for detecting a beacon signal 
periodically output from the wireless LAN AP and searching a wireless 
LAN AP when the drive is started through a comparison of location 
information of the wireless LAN AP stored in the AP location information 
storage unit with location information of the terminal tracked by the GPS 



5 



WO 2004/054137 



PCT/KR2002/002500 



receiving module. 

In still another aspect of the present invention, in a computer 
readable recording medium for realizing a program including instructions 
executable by a computer for performing a method for searching a 
wireless LAN AP by a terminal having a wireless LAN module, a mobile 
communication module, and a GPS receiving module installed therein, the 
method comprises: (a) acquiring location information of the wireless LAN 
AP provided in a service area of a base station from the base station 
connected through the mobile communication module; (b) consecutively 
tracking a current location of the terminal through the GPS receiving 
module; (c) determining a driving start time of the wireless LAN module 
through the location information of the wireless LAN AP acquired in (a) 
and the current location information of the terminal tracked in (b); and (d) 
driving the wireless LAN module to detect a beacon signal periodically 
output by the wireless .LAN AP. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate an embodiment of the 
invention, and, together with the description, serve to explain the 
principles of the invention: 

FIG. 1 shows a process for consecutively detecting a beacon 
signal of the wireless LAN AP while the dual terminal moves; 
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FIG. 2 shows a block diagram of a dual terminal for automatically 
searching a wireless LAN AP according to a preferred embodiment of the 
present invention; 

FIG. 3 shows an operational diagram where a dual terminal 
automatically searches a wireless LAN AP according to a preferred 
embodiment of the present invention; 

FIG. 4 shows a configuration diagram of an AP location 
information depository in the dual terminal shown in FIG. 2; and 

FIG. 5 shows a process for the dual terminal shown in FIG. 3 to 
communicate signal messages with a base station when the dual terminal 
enters the service area of the base station. 



DETAILED DFSCRIPTION OF THF PRFPP RRED FMROniM FMTC 

In the following detailed description, only the preferred 
embodiment of the invention has been shown and described, simply by 
way of illustration of the best mode contemplated by the inventor(s) of 
carrying out the invention. As will be realized, the invention is capable of 
modification in various obvious respects, all without departing from the 
invention. Accordingly, the drawings and description are to be regarded as 
illustrative in nature, and not restrictive. 

FIG. 2 shows a block diagram of a dual terminal for automatically 
searching a wireless LAN AP according to a preferred embodiment of the 
present invention. 
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As shown, the dual terminal comprises a wireless LAN module 21, 
a mobile communication module 22, a GPS receiving module 23, and an 
AP location information depository 24. 

The wireless LAN module 21 performs various wireless LAN (e.g., 
IEEE802.11b/a) access functions, the mobile communication module 22 
provides various mobile communication services (IS- 
95/3GPP/3GPP2/GSM), and the GPS receiving module 23 acquires 
location information and provides it to the dual terminal. 

The AP location information depository 24 stores location 
information on the wireless LAN AP acquired through mobile 
communication service providers. In this instance, the mobile 

i 

communication service providers previously receive and store location 
information on the wireless LAN AP through wireless LAN service 
providers, which can be easily understood by a person skilled in the art. 

FIG. 3 shows an operational diagram where a dual terminal 
automatically searches a wireless LAN AP according to a preferred 
embodiment of the present invention. 

As shown, when the dual terminal 32 which was provided in the 
service area of a first base station 31 is moved to reach the location 35 for 
entering the service area 34 of a second base station 33, the dual terminal 
uses the mobile communication module 22 to update the location of the 
second base station 33 or register the same. 

While performing the location update or the registration process, 
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the dual terminal 32 receives the location information of third and fourth 
wireless LAN APs 36 and 37 located within the service area 34 of the 
second base station 33 from the second base station 33, and stores the 
same in the AP location information depository 24. 

When receiving and storing the location information on the third 
wireless LAN APs 36 and 37, the dual terminal 32 drives the GPS 
receiving module 23 and consecutively tracks the current location of the 
dual terminal 32. 

When checking through the GPS receiving module 23 that the 
dual terminal 32 has entered the service area 38 of the fourth wireless 
LAN AP 37, the dual terminal 32 drives the wireless LAN module 21 of the 
dual terminal 32, and starts detecting the beacon signal periodically output 
by the fourth wireless LAN AP 37. When the wireless LAN module 21 of 
the dual terminal 32 detects the beacon signal of the fourth wireless LAN 
AP 37, the dual terminal 32 receives the data service through the wireless 
LAN service provided by the fourth wireless LAN AP 37. 

When no location information on the wireless LAN AP is received 
while performing the location update or registration process through the 
second base station 33, the dual terminal 32 does not drive the GPS 
20 receiving module 23 of the dual terminal within the service area 34 of the 
second base station 33. 

FIG. 4 shows a configuration diagram of the AP location 
information depository 24 in the dual terminal shown in FIG. 2. 
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As shown, the AP location information depository 24 comprises a 
section for storing geographical information 41 of the wireless LAN AP 
and a section for storing a radius of service 42 of the wireless LAN AP. 

In particular, the geographical information 41 of the wireless LAN 
AP has latitude and longitude information accurately measured through 
the GPS. The radius of service 42 of the wireless LAN AP has a 10m unit 
of calculation, and the geographical information 41 may have a measured 
radius of service of the actual wireless LAN AP in order to acquire more 
accurate information on the radius of service. 

FIG. 5 shows a process for the dual terminal 32 shown in FIG. 3 to 
communicate signal messages with a base station 33 when the dual 
terminal enters the service area 34 of the base station 33. 

As shown, the dual terminal having entered the location 
registration area 34 of the base station 33 transmits a location 
register/update message to the base station 33 in order to register the 
location of the dual terminal in step S1. 

On receiving the message, the base station 33 transmits a 
location register/update response/success/failure message to the dual 
terminal 32 in response to the location register message of the dual 
terminal 32 in step S2. 

On receiving the location register/update response/success/failure 
message from the base station 33, the dual terminal 32 extracts location 
information of the wireless LAN AP provided in the location register area 



JO 



WO 2004/054137 



PCT/KR2002/002500 



included in the location register/update response/success/failure message, 
and stores the same in the wireless LAN AP location information 
depository 24. 

While this invention has been described in connection with what is 
presently considered to be the most practical and preferred embodiment, 
it is to be understood that the invention is not limited to the disclosed 
embodiments, but, on the contrary, is intended to cover various 
modifications and equivalent arrangements included within the spirit and 
scope of the appended claims. 

According to the present invention, power consumption is reduced 
since the wireless LAN AP in service is not searched every instant, and 
user's inconvenience caused by searching the wireless LAN AP is 
removed since the dual terminal automatically searches the wireless LAN 
AP 
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